SEQUENCE LISTING 



<110> Benfey, Philip 

/"^"^ ^ 7^^\ Helariutta, Yrjo 

Fukaki, Hidehiro 

% Nakajima, Keiiji 

>^ ^ 

<120> SHORT -ROOT GENE, PROMOTER, AND USES THEREOF 

<130> 5 914-078-9 99 

<140> 09/578,827 
<141> 2000-05-24 

<160> 17 

<170> Patentin version 3.0 

<210> 1 

<211> 2825 

<212> DNA 

<213> Arabidopsis thaliana 



<400> 1 

atcgattaag agaaaataga gttttcatgc accagtgttg atagtaacgt agtcgcggaa 6 0 

tgtctaaaac gattatgagt ttggtgtttt gattggttag aattggtatt agtaggacat 120 

tctaactttt ttgttagtct gttgatttag gatgcgtaaa gagtcttttt attttacacc 180 

agttgagact tgggatcgat agtacttgaa acacttggtt ggtttcatgt atttggccta 240 

tatataaaca aacatcgtaa ttatatacgg atttttttcg gaattttacg ccatatctgt 3 00 

aagtatatat aacatgcatg tcgttttcaa attcatatga tgaacgatcc acgtaagtgc 3 60 

tactactcct acaatattgc atgagagaga tatgtattta taaattttat tttgaagaag 420 



aaataagagg gaaggttact tgggtggatc gatgtgaaaa caaaagaaga aaaagcgaaa 480 

cccactaagc cattacatga tatcgacctt cttatctttt tcctctttat tttatttttc 540 

tcaggacttt tttctactta atgaaacctc caaactatct aactaataca ctcccatgta 600 

gaataaagaa aattatataa gatattgttg atattttgta actagaaaat atatttgctc 660 

tgtaattttt cgtaagttaa atcaacattt ttcagtagaa acaaatatta ctgcaaaaag 72 0 

taggatcatt atttttgtcc aaaatctcag ttagctatag ggttgtagta aaaacaaaac 780 

acattcttga tttgccccaa aaaataaaga gagagaagaa tattgttcaa aagtggtctc 84 0 

ttctctctct aattatgttt tcactaaacc caattagatt caaacagtct acaaagtcca 900 

aaagataaac atgggacaac aattcgatgc aaaaaatcct cttttcatgc tcttttttta 960 

ttctctagtc ttttaaatta ctaataaaaa ctcacaaatc caccaaaccc attctctaca 1020 

actcaccttc atctagattt acccactccc accgagaaac acaagaaaaa aaatatacat 1080 

atataaatat acaagacaac acatgatgct gatgcaatat acacaacaaa gtattaaatc 1140 

ttagatattg tgggtctccc tttcttctat tcattttctt attcattaaa aaaaaaaaat 1200 

ggatactctc tttagactag tcagtctcca acaacaacaa caatccgata gtatcattac 1260 

aaatcaatct tcgttaagca gaacttccac caccactact ggctctccac aaactgctta 132 0 

tcactacaac tttccacaaa acgacgtcgt cgaagaatgc ttcaactttt tcatggatga 13 8 0 

agaagacctt tcctcttctt cttctcacca caaccatcac aaccacaaca atcctaatac 1440 

ttactactct cctttcacta ctcccaccca ataccatccc gccacatcat caaccccttc 1500 

ctccaccgcc gcagccgcag ctttagcctc gccttactcc tcctccggcc accataatga 1560 

cccttccgcg ttctccatac ctcaaactcc tccgtccttc gacttctcag ccaatgccaa 1620 

gtgggcagac tcggtccttc ttgaagcggc acgtgccttc tccgacaaag acactgcacg 16 8 0 

tgcgcaacaa atcctatgga cgctcaacga gctctcttct ccgtacggag acaccgagca 174 0 

aaaactggct tcttacttcc tccaagctct cttcaaccgc atgaccggtt caggcgaacg 18 00 

atgctaccga accatggtaa cagctgcagc cacagagaag acttgctcct tcgagtcaac 1860 

gcgaaaaact gtactaaagt tccaagaagt tagcccctgg gccacgtttg gacacgtggc 192 0 

ggcaaacgga gcaatcttgg aagcagtaga cggagaggca aagatccaca tcgttgacat 1980 

aagctccacg ttttgcactc aatggccgac tcttctagaa gctttagcca caagatcaga 204 0 

cgacacgcct cacctaaggc taaccacagt tgtcgtggcc aacaagtttg tcaacgatca 2100 

aacggcgtcg catcggatga tgaaagagat cggaaaccga atggagaaat tcgctaggct 216 0 
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ta t QQcraci 1 1 

^ *^ ^ ^ 3 ^3 ^ 


cctttcaaat 


ttaacattat 


tcatcacgtt 


ggagatttat 


ctgagtttga 


2220 


tctcaacgaa 


ctcgacgtta 


aaccagacga 


agtcttggcc 


attaactgcg 


taggcgcgat 


2280 


gcatgggatc 


Qcttcaccrtq 


gaagccctag 


agacgctgtg 


atatcgagtt 


tccgacggtt 


2340 


aagaccgagg 


attgtgacgg 


tcgtagaaga 


agaagctgat 


cttgtcggag 


aagaagaagg 


2400 


tggctttgat 


gatgagttct 


tgagagggtt 


tggagaatgt 


ttacgatggt 


ttagggtttg 


2460 


c t tcgagtca 


tgggaagaga 


gttttccaag 


craccraQcaac 

^ W«i ^ Wfc V*' 


qaqaqqttqa 


tgctagagcg 


2520 






ttgatcttgt 


crcjc t tcf tcracT 


ccgtcggatt 


ccacggagag 


2580 


gcgagagaca 


gcgaggaagt 


ggtcgaggag 


gatgaggaat 


agtgggtttg 


gagcggtggg 


2640 


gtatagtgat 


gaggtggcgg 


atgatgtcag 


agctttgttg 


aggagatata 


aagaaggtgt 


2700 


ttggtcgatg 


gtacagtgtc 


ctgatgccgc 


cggaatattc 


ctttgttgga 


gagatcagcc 


2760 


ggtggtttgg 


gctagtgcgt 


ggcggccaac 


gtaaagggtt 


gtttttattt 


tttcataagg 


2820 


aattc 












2825 



<210> 2 

<211> 531 

<212> PRT 

<213> Arabidopsis thaliana 



<400> 2 

Met Asp Thr Leu Phe Arg Leu Val 
1 5 

Asp Ser lie lie Thr Asn Gin Ser 
20 

Thr Thr Gly Ser Pro Gin Thr Ala 
35 40 



Ser Leu Gin Gin Gin Gin Gin Ser 
10 15 

Ser Leu Ser Arg Thr Ser Thr Thr 
25 30 

Tyr His Tyr Asn Phe Pro Gin Asn 
45 



Asp Val Val Glu 
50 

Ser Ser Ser Ser 
65 

Thr Tyr Tyr Ser 



Ser Ser Thr Pro 
100 



Glu Cys Phe Asn 
55 

Ser His His Asn 
70 

Pro Phe Thr Thr 
85 

Ser Ser Thr Ala 



Phe Phe Met Asp 
60 

His His Asn His 
75 

Pro Thr Gin Tyr 
90 

Ala Ala Ala Ala 
105 



Glu Glu Asp Leu 



Asn Asn Pro Asn 
80 

His Pro Ala Thr 
95 

Leu Ala Ser Pro 
110 
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Tyr Ser Ser Ser Gly His His Asn Asp Pro Ser Ala Phe Ser lie Pro 
115 120 125 



Gin Thr Pro Pro Ser Phe Asp Phe Ser Ala Asn Ala Lys Trp Ala Asp 
130 135 140 

Ser Val Leu Leu Glu Ala Ala Arg Ala Phe Ser Asp Lys Asp Thr Ala 
145 150 155 160 

Arg Ala Gin Gin lie Leu Trp Thr Leu Asn Glu Leu Ser Ser Pro Tyr 
165 170 175 

Gly Asp Thr Glu Gin Lys Leu Ala Ser Tyr Phe Leu Gin Ala Leu Phe 
180 185 190 

Asn Arg Met Thr Gly Ser Gly Glu Arg Cys Tyr Arg Thr Met Val Thr 
195 200 205 

Ala Ala Ala Thr Glu Lys Thr Cys Ser Phe Glu Ser Thr Arg Lys Thr 
210 215 220 

Val Leu Lys Phe Gin Glu Val Ser Pro Trp Ala Thr Phe Gly His Val 
225 230 235 240 

Ala Ala Asn Gly Ala lie Leu Glu Ala Val Asp Gly Glu Ala Lys lie 
245 250 255 

His lie Val Asp lie Ser Ser Thr Phe Cys Thr Gin Trp Pro Thr Leu 
260 265 270 

Leu Glu Ala Leu Ala Thr Arg Ser Asp Asp Thr Pro His Leu Arg Leu 
275 280 285 

Thr Thr Val Val Val Ala Asn Lys Phe Val Asn Asp Gin Thr Ala Ser 
290 295 300 

His Arg Met Met Lys Glu lie Gly Asn Arg Met Glu Lys Phe Ala Arg 
305 310 315 320 

Leu Met Gly Val Pro Phe Lys Phe Asn lie lie His His Val Gly Asp 
325 330 335 

Leu Ser Glu Phe Asp Leu Asn Glu Leu Asp Val Lys Pro Asp Glu Val 
340 345 350 

Leu Ala lie Asn Cys Val Gly Ala Met His Gly lie Ala Ser Arg Gly 
355 360 365 

Ser Pro Arg Asp Ala Val lie Ser Ser Phe Arg Arg Leu Arg Pro Arg 
370 375 380 

lie Val Thr Val Val Glu Glu Glu Ala Asp Leu Val Gly Glu Glu Glu 
385 390 395 400 

Gly Gly Phe Asp Asp Glu Phe Leu Arg Gly Phe Gly Glu Cys Leu Arg 
405 410 415 

Trp Phe Arg Val Cys Phe Glu Ser Trp Glu Glu Ser Phe Pro Arg Thr 
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Ser Asn Glu Arg Leu Met Leu Glu Arg Ala Ala Gly Arg Ala lie Val 
435 440 445 

Asp Leu Val Ala Cys Glu Pro Ser Asp Ser Thr Glu Arg Arg Glu Thr 
450 455 460 

Ala Arg Lys Trp Ser Arg Arg Met Arg Asn Ser Gly Phe Gly Ala Val 
465 470 475 480 

Gly Tyr Ser Asp Glu Val Ala Asp Asp Val Arg Ala Leu Leu Arg Arg 
485 490 495 

Tyr Lys Glu Gly Val Trp Ser Met Val Gin Cys Pro Asp Ala Ala Gly 
500 505 510 

lie Phe Leu Cys Trp Arg Asp Gin Pro Val Val Trp Ala Ser Ala Trp 
515 520 525 

Arg Pro Thr 
530 

<210> 3 

<211> 2059 

<212> DNA 

<213> Arabidopsis thai i ana 



<400> 3 

aaaaaaaaaa aatggatact ctctttagac tagtcagtct ccaacaacaa caacaatccg 60 

atagtatcat tacaaatcaa tcttcgttaa gcagaacttc caccaccact actggctctc 120 

cacaaactgc ttatcactac aactttccac aaaacgacgt cgtcgaagaa tgcttcaact 180 

ttttcatgga tgaagaagac ctttcctctt cttcttctca ccacaaccat cacaaccaca 240 

acaatcctaa tacttactac tctcctttca ctactcccac ccaataccat cccgccacat 300 

catcaacccc ttcctccacc gccgcagccg cagctttagc ctcgccttac tcctcctccg 360 

gccaccataa tgacccttcc gcgttctcca tacctcaaac tcctccgtcc ttcgacttct 420 

cagccaatgc caagtgggca gactcggtcc ttcttgaagc ggcacgtgcc ttctccgaca 480 

aagacactgc acgtgcgcaa caaatcctat ggacgctcaa cgagctctct tctccgtaat 54 0 

gaaaaccgct tcattttcct tgtatttgtc tgaggttagg attagaccat tggttgttac 600 

tttcgaattc ttccaattta gttgttactt tcgaattctt ccatctctta gtttactaaa 660 

acaaacttat gtgccccata tttctccaac aatttgttga gtggtagctt acgttttact 720 
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gtatacgctt 


t tgcaggtta 


t a t cacjcaca 


accattaatg 


a t cicf c c! ccrcrcr 

w 


atcrt ttcratcr 

ct. v^y *»• v^ ^y d »^y 


780 


cta.a.gatgtc 


c tgacccat c 


ttgtcttgct 


gctgt tggt c 


a tgatatggt 


tgacaaat ta 


840 


gcgt c tg"a.ag 


acgaaaagga 


craacrt acaac 


acrata tt t tc 


t~ t acTcit c tta 


tat 1" craacrac 

w ct V"- ^y CLCtV^ d V — » 


900 


a. a c a.g a. 3. a. 


taagcagtc t 


acraaaat t ta 


tat cacacacj 


actcrcrta t ta 


a t CT t ccr c t OCT 


960 


tcttttattg 


agcaaaaac t 


crcrc 1 1 c 1 1 a c 


1 1 cc t ccaacT 


ct ct ctt caa 


c cere at" era cc 

^w. ^-i CA tj>^-4 d ^w 


102 0 


crcj 1 1 c acrcr c cr 


aa ccra t" err' t" a 


V — Vw cLcii w Vw Ct ^y 


cit aa r'acTnt'O' 

y ^ ct ct ^cty V-^ u.y 


Vw Vw Vw ct. Vw dy ct 


y ^^y d^ i— t-y k-. 


1080 


z3 ^*-^H ^ 


v^ci.d ^y uy dcici 


dd^ ^y ^d^ L>d 


ddy L> L- >w V d ciy 


ddy iw L. cty Vw Vw 


^ L.y y y o di^y 


114 0 


t~ 1" <TrT^ (~* 7^ (~*ci 


^y y ^ddd 


v^y y dy ^dd ^ 


L. L«y y dciy %^dy 


L.dy dv-^yy dy d 


y y Odddy d ut^ 


A- ^ \J \J 




d wd Ui ddy ^ l« ^ 


v-d^^y u u L*y ^ 


CL\^ L-^ddi-.yy ^ 




dy ddy ^ l« L.d 


1 9 Pi n 

-L ^ O W 


y wv«>ci^^cLciy ct 


^dy d ^y dwd \^ 


y V—- l_ v_- d L> d 


dy y i_ dd Vw v_ d 


^dy I.. i.y L.wy 


yy ^v— ddVwddy 


1 9 n 

X J ^ u 


■f" t~ 1" i~ ^ r^<T 
L- vj \^cici\^y 


d I— *w d ct d v— y y 


y ^-^-^y d k,^i.-y y 


d L^y d t.y dddy 


dy d ^y y ddd 


i^t^y dd ^y y dy 


_L O O \J 




y y ^ ^ '-yy y 


dy L. Vw (w \_> 


ddd L> L. L^dd v^d 


L. L.dL« Vw d L. Vw d 


t- t-y gciy d u 


144 0 


L. L.Ct L.^ Uy L. 


t* +~ tT'Z^ /"* a a 

L.L.ydL.wL>v^dcL 


^y ddO L.v^y di^ 


y uudddi^^dy 


cK.'y ddy U l_ L. 


y y ov_d L. L.ddO 


n c n n 

-L 3 u u 


L.y L-ciyy ^y 


o ydt-yi— d i-yy 


ydL.\^yv_L.L^^d 


^y L^yyddy^^ 


\^ L.dy dy d v_y o 


*-y 1-ydL.dL.t^y 


_L O D U 


cty L. L L« o ^ ^ 


y y L- L.ddy dii^ 


y ^y y ^ ^ y ^ y 


doyy L,\_y udy 


ddy ddy ddy 


L.y d. u uy ut^ 


T p^ n 

_L D ^ U 


y y dy dcty ddy 


ddy y ^y y ^ ^ 


L.y Ct uy d L>y dy 


u u L. uy ciy ciy 


y y ^ ^ '-*y y ^ly d 


d L.y L- L, i.dL.y d 


-L D O U 


t* nrrt" t" t" ^ orm 
^yy ^ L> ^ciy y y 


^ ^y ^ ^ ^ ^y ^ 


y u<-,d L.y y y dd 


y ^y ^y ^ ^ ^ ^ 


^ddy y d^y dy 


^ d d ^y ciy dy y 




OL.yd^y^^dy 


dy^y i^yti^dy ^ 


gyyo-cgugcg 


du^y ui^ydL.^ 


i_ Ly L-yy u i-y 


L.y dy^v^y uv^y 


T p n n 

X O VJ U 


gattccacgg 


agaggcgaga 


gacagcgagg 


aagtggtcga 


ggaggatgag 


gaatagtggg 


1860 


tttggagcgg 


tggggtatag 


tgatgaggtg 


9cgg^tgatg 


tcagagcttt 


gttgaggaga 


1920 


tataaagaag 


gtgtttggtc 


gatggtacag 


tgtcctgatg 


ccgccggaat 


attcctttgt 


1980 


tggagagatc 


agccggtggt 


ttgggctagt 


gcgtggcggc 


caacgtaaag 


ggttgttttt 


2040 


attttttcat 


aaggaattc 










2059 



<210> 4 

<211> 2502 

<212> DNA 

<213> Arabidopsis thaliana 

<400> 4 
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^y ^yyyy 


^ dd L. dd 


L.y L-ciyctcLyct 


r*i~ fra f- t" 
d d v_ k_ y d v_ d L» 


y ciy dd^d. u t> l 




^-J CA L^d^vV^Cl^j 


^ 1" cicr1~cr;5 1~ 
ciy ci ^y y ^y ^ ^ 


y c-i v» d- d ^.y 


c* ^y c* d. I, d L- 


(~'t"a(^1~crr'at~'t~ 


al~crt"r'1~aaT'r' 
<-* ^y ^ v.- ^ ^y ^ ^ 


12 0 


1" ^5 t" 3 1" J5 


oy ivd.yct.L' u. L-y 


d I— d V- l.^ 


tcattaatta 

L'^vCt.l.. L- d d L- d 


y i—y y l-. 


t't"afTr'a1~na1~ 
I- L- dy wd. wy d i-. 


180 


ct U- ciy v_ d i_ d l_ d 


L. v_- L.CtCtCtL.Ct.L.y 


\- c (~< (~T ;3 3 1" 
L.^^yddd^ L, L> 


l_ v_- l_ d V— • d d 


Ldydddd t-d v— 


yy cty dy U L-d L 


24 0 


y L.cict L-y uciy y 


L- L. L-y V— L- L-y L- L- 


dd L, d l_ d d.dd 


d L. d d d L_ t_ d L- 


ca i-t-i-arri-1-1- 
v^dLt-Ldy I— I— I— 


t-1- ana t-i-1- 

I— dy d I— l_ L- L- L. 


3 00 




O L.ctL.ctclL<yy 


4— (T /-» 4- -a /~f 4— -a *-* 

L»y L.d^y L.d^ 


y Lyyt.ydt.t-d 


dd t. t.d L Lv^Od 


d L L- 1. Ly dy dL. 


fl 

J D U 




I— ddd \_y ddd L> 


i_ d d d d d I— y y 


y t- d t-y dy t« 1. 1- 


gggy y y ^ *- ^g 


a a a rra 1~ t~ ^ ^ 
d \_- dd y d dd. 


42 0 


t.y cu u uy u 


cydy dc^ddd^ 


ydy ddddL.Cd 


t-y d t-y dgt^ ct- 


a 4~ rff*^ 4~ 4~ 3 3 <~r 

d t y C- d I- 1- d dy 


Lg v^(^y L L.yy l 


^ n n 
^ o u 


Uao. t> t.cLy ayy 


u ucgcaua ud 


Cd udddC'Ody 


c agd c d t. d t.g 


y d t-ddd Cd uy 


o o ^ o o o a 
ddOdt-dCdt-d 


i^d. n 
u 


/^^a a ^ A s ia 
v_-i_.<:iclctc4clciy u 


yyy dddtC td 


ddUddy ^.y l^d 


y dy dd Lddt-d 


dy L t- 1- L t^ ^y y 


4— t~X{~X(~^ 3 ^"T 3 4— 4- (~s 

^ggg^g^^ ^ 


O t^ LI 


a. a a.y a.y a.y y d 


caaugaay yg 


d C d dy d L, 


t' t,dddt-dddd 


d Ly y L-d uy dt- 


l. u.dy uyy dy d 


O D tf 


y y y t- L- Li. 3. a d 


ccgaaacaag 


caggat uy aa 


gaacaagaaa 


acaddgddgcj 


d t. y t- 1^ t-. t. dy d 


/ ^ u 


tttctgagat 


aataattaca 


cattgctgtt 


tatataaggt 


aagagaatat 


gacacattgg 


780 


1. 1. y y U. U T, C u u 


acgggtaaat 


gtgaagaaaa 


aaaaatagtza 


atat t tgaga 


aaat c taaaa 


o A n 




gt atatatgg 


agaagaagag 


agaaaaggga 


aaaatagtgg 


cagagaatgg 


on n 

i?U tl 


agagaggt ta 


ggaggcaaag 


gcaaacgcgg 


age t ttgatg 


a tgt tgatgc 


acgccg t-cag 


y D u 


cx-uuccctca 


cgcctgct cc 


cactcactca 


cacctatgaa 


cattctctct 


/-•4-:a4-4-4-4-^4-=a 

ccat-t-t-t.at-a 




a u uauau uca 


cacgucucua 


^ ^ ^ ^ ^ 

cgcuac t.acg 


uaaacggtga 


ccacc taagt. 


a4-1-4-af-a4-s1- 

auL.uacat.at. 




c a uy a t. a T- a 


tc ttataggt 


aucauacaaa 


atggt ca tga 


aact t ttgca 


o4-4-4-r-<tao4-/^4- 

at- L L.caaL.c^- 




^ ^ 4~ +~ /~T^ +~ /"I !3 ^ 


cy tdy duy c t- 


dy Cl-.t-l-L.v_dt- 


4" 4* ^ ^ 4~ ^ ^ 

d L.y L. C t- t.y dd 


d d t- 1- d y t- c t- g 


/^ 4^ ^ ^ ^ 4~~ 
y d L L. Ly ddd L 




L.(^UL.L.clctL.L.cl 


yodi«uyuL.L.u 


y L.L.yy ut^ddt^ 


y L. t. t.dd t. L 1. 1^ 


U L.y d L t.d L. t.y 


d Ly Lt-ddddd 


1 9 n 
X ^ o u 


L. u c^dy d.y v^y i,^ 


t Cdy ddCCC u 


■fr* 0 3 4~ 0 ^ 4" 
t-dOd Ldd L. I. 


4~ /^4~ 4~ 0 0 0 3 0 4~ 
t- 1^ t. Lddddd L. 


dd U t-y d t. t-dd 


y dy dddd L.dy 


T -5 o n 


Ay L. ^ L> i^ct ^y 


t_d(— (_dy L.y l. l. 


ydL>dy L.ddv_y 


L.dy t.L.y L.yyd 


dL.y t.t«L.dddd 


L.yd L LdLy dy 


X J O w 


U'l-uyyi^yi^i^L. 


i^y di^i^yy i^ud 


yddL t-yy i^du 


t-dy t-dyydv^d 


LL-v^Lddt^t-t-t. 


L L Ly L Ldy Lt- 




tgttgattta 


ggatgcgtaa 


agagtctttt 


tattttacac 


cagttgagac 


ttgggatcga 


1500 


tagtacttga 


aacacttggt 


tggtttcatg 


tatttggcct 


atatataaac 


aaacatcgta 


1560 


attatatacg 


gatttttttc 


ggaattttac 


gccatatctg 


taagtatata 


taacatgcat 


1620 


gtcgttttca 


aattcatatg 


atgaacgatc 


cacgtaagtg 


ctactactcc 


tacaatattg 


1680 


catgagagag 


atatgtattt 


ataaatttta 


ttttgaagaa 


gaaataagag 


ggaaggttac 


1740 
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ttgggtggat cgatgtgaaa acaaaagaag aaaaagcgaa acccactaag ccattacatg 18 00 

atatcgacct tcttatcttt ttcctcttta ttttattttt ctcaggactt ttttctactt 1860 

aatgaaacct ccaaactatc taactaatac actcccatgt agaataaaga aaattatata 192 0 

agatattgtt gatattttgt aactagaaaa tatatttgct ctgtaatttt tcgtaagtta 1980 

aatcaacatt tttcagtaga aacaaatatt actgcaaaaa gtaggatcat tatttttgtc 2040 

caaaatctca gttagctata gggttgtagt aaaaacaaaa cacattcttg atttgcccca 2100 

aaaaataaag agagagaaga atattgttca aaagtggtct cttctctctc taattatgtt 2160 

ttcactaaac ccaattagat tcaaacagtc tacaaagtcc aaaagataaa catgggacaa 222 0 

caattcgatg caaaaaatcc tcttttcatg ctcttttttt attctctagt cttttaaatt 2280 

actaataaaa actcacaaat ccaccaaacc cattctctac aactcacctt catctagatt 2340 

tacccactcc caccgagaaa cacaagaaaa aaaatataca tatataaata tacaagacaa 2 4 00 

cacatgatgc tgatgcaata tacacaacaa agtattaaat cttagatatt gtgggtctcc 2460 

ctttcttcta ttcattttct tattcattaa aaaaaaaaaa tg 2502 

<210> 5 
<211> 58 
<212> PRT 

<213> Arabidopsis thaliana 



<400> 5 

Pro Phe lie Arg Phe Thr Gin Leu Thr Ala Asn Gin Ala lie Leu Glu 
15 10 15 

Ala lie Asn Gly Asn His Gin Ala lie His lie Val Asp Phe Asp lie 
20 25 30 

Asn His Gly Val Gin Trp Pro Pro Leu Met Gin Ala Leu Ala Asp Arg 
35 40 45 

Tyr Pro Ala Pro Thr Leu Arg lie Thr Gly 
50 55 

<210> 6 

<211> 58 

<212> PRT 

<213> Arabidopsis thaliana 



<400> 6 

Pro Tyr Leu Lys Phe Ala His Phe Thr Ala Asn Gin Ala lie Leu Glu 
15 10 15 

Ala Phe Gin Gly Lys Lys Arg Val His Val lie Asp Phe Ser Met Ser 
20 25 30 

Gin Gly Leu Gin Trp Pro Ala Leu Met Gin Ala Leu Ala Leu Arg Pro 
35 40 45 

Gly Gly Pro Pro Val Phe Arg Leu Thr Gly 
50 55 

<210> 7 

<211> 58 

<212> PRT 

<213> Arabidopsis thaliana 



<400> 7 

Pro Tyr Leu Lys Phe Ala His Phe Thr Ala Asn Gin Ala lie Leu Glu 
15 10 15 

Ala Phe Glu Gly Lys Lys Arg Val His Val lie Asp Phe Ser Met Asn 
20 25 30 

Gin Gly Leu Gin Trp Pro Ala Leu Met Gin Ala Leu Ala Leu Arg Glu 
35 40 45 

Gly Gly Pro Pro Thr Phe Arg Leu Thr Gly 
50 55 

<210> 8 

<211> 58 

<212> PRT 

<213> Arabidopsis thaliana 



<400> 8 

Pro Leu Val Lys Phe Ser His Phe Thr Ala Asn Gin Ala lie Gin Glu 
15 10 15 

Ala Phe Glu Lys Glu Asp Ser Val His lie lie Lys Leu Asp lie Met 
20 25 30 
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Gin Gly Leu Gin Trp Pro Gly Leu Phe His lie Leu Ala Ser Arg Pro 
35 40 45 

Gly Gly Pro Pro His Val Arg Leu Thr Gly 
50 55 

<210> 9 

<211> 58 

<212> PRT 

<213> Arabidopsis thaliana 



<400> 9 

Pro Trp Ala Thr Phe Gly His Val 
1 5 

Ala Val Asp Gly Glu Ala Lys lie 
20 

Phe Cys Thr Gin Trp Pro Thr Leu 
35 40 

Asp Asp Thr Pro His Leu Arg Leu 
50 55 

<210> 10 

<211> 20 

<212> DNA 

<213> Arabidopsis thaliana 



Ala Ala Asn Gly Ala lie Leu Glu 
10 15 

His lie Val Asp lie Ser Ser Thr 
25 30 

Leu Glu Ala Leu Ala Thr Arg Ser 
45 

Thr Thr 



<400> 10 

ggctcacatc atgctagtcc 2 0 

<210> 11 

<211> 20 

<212> DNA 

<213> Arabidopsis thaliana 



<400> 11 

gttgaccgac actcttagcc 2 0 
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<210> 12 

<211> 21 

<212> DNA 

<213> Arabidopsis thaliana 

<400> 12 

tctatacgaa taagagcgtc c 21 

<210> 13 

<211> 21 

<212> DNA 

<213> Arabidopsis thaliana 



<210> 14 

<211> 36 

<212> DNA 

<213> Arabidopsis thaliana 

<400> 14 

cagtcgacta gtcatatgga tactctcttt agatta 36 

<210> 15 

<211> 17 

<212> DNA 

<213> Arabidopsis thaliana 



<400> 13 

tattcgcgtc acaatagttc c 



21 



<400> 15 

tgtggaattg tgagccg 



17 



<210> 



16 
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<211> 29 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 16 

cgggatccag aagcagagcg tggggtttc 2 9 

<210> 17 
<211> 28 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 17 

cgggatcctt ttaatgaata agaaaatg 2 8 
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